Distribution of 5-aminolevulinic acid derivatives and induced porphyrin kinetics in mice tissues.
Porphyrins synthesised from 5-aminolevulinic acid (ALA) have been successfully used for the photodiagnosis and photodynamic treatment of cancer. To find a more efficient pro-photosensitiser, we synthesised two ALA esters: R,S-ALA-2-(hydroxymethyl)tetrahydropyranyl ester (THP-ALA) and ALA-Undecanoyl ester (Und-ALA). In mice bearing a subcutaneous mammary adenocarcinoma, we studied the distribution of the porphyrins formed from these esters in tissues after systemic administration, to establish if these esters are retained in any specific tissue, which could potentially be targeted for photodynamic treatment with ALA derivatives. We also investigated the topical use of these esters. After systemic administration, tumour and skin overlying tumour porphyrin levels were lower from the ALA esters than from ALA. Other tissues such as liver, colon, kidney, skin and spleen also accumulated less porphyrins from the esters, showing that there is no specific retention of the esters in these tissues. However, the brain was the only organ that synthesised more porphyrins from THP-ALA than from ALA. The kinetics of porphyrin synthesis from ALA esters is comparable to those from ALA in almost all tissues, showing that esterases activities are not limiting the availability of the hydrolysed ALA. Both THP-ALA and Und-ALA, applied topically on the skin over the tumour, exhibited higher selectivity than ALA for the site of application, whereas the amount of tumour porphyrin was the same from ALA and THP-ALA but lower from Und-ALA. THP-ALA may be useful for the treatment of brain tumours after systemic administration, whereas THP-ALA and Und-ALA may be used more suitable for the treatment of superficial tumours due to their higher selectivity.